The influence of lipid characteristics on the formation, in vitro release, and in vivo absorption of protein-loaded SLN prepared by the double emulsion process.
To study the influence of lipid characteristics on the formation, in vitro release, and in vivo absorption of solid lipid nanoparticles (SLN) prepared by the double emulsion method. Stearic acid (SA), octadecyl alcohol (OA), cetyl palmitate (CP), glyceryl monostearate (GM), glyceryl palmitostearate (GP), glyceryl tripalmitate (GT), and glyceryl behenate (GB) were selected as the representatives of different kinds of lipids, insulin and thymopentin (TP5) were selected as the model protein drugs. Before preparation, the contact angles between water and lipids were determined to investigate their hydrophobicity. The influence of lipid hydrophobicity or lipid solution viscosity on the preparation of primary emulsion, double emulsion, and SLN were studied by evaluating the particle size, state, and stability of the systems. CP-SLN, GT-SLN, and GP-SLN were selected to be loaded with insulin and TP5 for the in vitro release and in vivo absorption examination. After oral administration to diabetic rats, the pharmacological availability (PA) of insulin-CP-SLN, insulin-GP-SLN, and insulin-GT-SLN were determined. The hydrophobicity order of the lipids was GM<GP<GT<GB<SA<OA<CP. SLNs could be prepared successfully by CP, GT, and GP, and their particle size was 447.5 ± 50.8, 444.8 ± 72.5, and 213.7 38.4 nm, respectively. All of the three SLNs exhibited burst release, and the percentage insulin released in 4 hours from these three SLNs were 76.37%, 45.36%, and 33.28%, respectively, and the corresponding TP5 release percentages were 75.72%, 56.89%, and 47.43%. Particle sizes increased significantly for CP-SLN and GP-SLN after a 24 hours release study in simulated gastrointestinal fluid. The PA of insulin-CP-SLN, insulin-GT-SLN, and insulin-GP-SLN were 2.92%, 3.44%, and 4.53%, respectively. This study suggested that GP with a suitable hydrophobicity, relatively lower burst release, and higher PA was the most promising lipid material of SLN for oral delivery of proteins.